. 99R00237 

42 - 



WHAT IS CLAIMED IS: 



1 • A semlcondiyctor laser device with a spot-size converter, 
comprising ax least: 

a semiconductor laser region emitting light from 
an end facet^ thereof; and 

a light waveguide region, 
wherein the semiconductor laser region and the light 
waveguide /region are integrated on a semiconductor 
substrate [in a horizontal direction; and 

a [semiconductor layer is buried in a junction 
reqion between the semiconductor laser region and the 

I 

light waveguide region. 



2 . A semiconductor laser device with a spot-size converter 
according to claim 1, wherein the refractive index of the 
semiconductor layer Alia substantially uniform. 



3 . A semiconductorAaser device with a spot-size converter 
according to qlai'm 1, wherein the refractive index of the 
semlcoLductor la^erL^-^^raries in a layer direction 
continuously or in a stepwise manner. 



4 . A semiconductor laser device with a spot - size converter 
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according to claim 3, wherein a region having the highest 
refractive index of the semiconductor layer is registered 
with a substdntialy central portion of a profile of light 
emitted froA the semiconductor laser region as well as 
a substantially central portion of the inherent mode of 

the light waveguide region. 

I 
1 

5 . A semiconductor laser device with a spot-size converter 

i 

according tio claim 3 , wherein a second semiconductor layer 
is provided between the semiconductor layer and at least 
one of the semiconductor laser region and the light 
waveguide region, the refractive index of the second 
semiconductor layer being substantially uniform. 

6 . A semidonductor laser device with a spot-size converter 
according to /cl^m 3, wherein a dielectric layer is 
provided between/trae semiconductor layer and at least one 
of the semiconductor /laser region and the light waveguide 
region. , 




7 . A semiconductor laser device with a spot-size converter, 
oomprisdng at least t 

a semiconductor laser region emitting light from 
an end/ facet thereof; and 



f 
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a light waveguide region, 
wherein th^ aemiconductor laser region and the light 
waveguide nregion are integrated on a semiconductor 
substrate /in a horizontal direction: and 

a /dielectric layer ie buried in a junction region 
between ^the semiconductor laser region and the light 
waveguide region, 

/ 

8 . A semiconductor laser device with a spot-size converter, 
comprising at least: 

a semiconductor laser region emitting light from 
an e;hd facet thereof; and 

a semiconductor layer, 
wherein^-^he eemlconduotor laser region and the 
se^iriondi^tor layer are integrated on a semiconductor 
s/bstrate in a horizontal direction; and 

the refractive index of the semiconductor layer 
(varies in a layer direction continuously or in a stepwise 
manner. 



9 . A semiconductor laser device with a spot-size converter 
accorcying^^^Tplaim 8, wherein a region having the highest 
ref ra/:tiA6 iMdex of the semiconductor layer is registered 
with/a siib^tAntially central portion of a profile of light 
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emittec from the semiconductor laser region. 

10. A semiconductor laser device with a spot-size 
converter according to claim 8, wherein a second 
semicopductor layer Is provided between the semiconductor 
layer jand the semiconductor laser region, the refractive 
index/ of the second semiconductor layer being 
substantially uniform. 



11. semiconductor laser device with a spot-size 
converter j^ccording to claim 8 , wherein a dielectric layer 
is pCovt^d b^ween the semiconductor layer and the 
semiconductor laser region. 



12- A method for fabricating the semiconductor laser 
device with a spot -size converter of claim 1 comprising 
at least a semiconductpj/ laser region emitting light from 
an end facet thereof 9^id\A light waveguide region wherein 
the semiconduot/)r /aser region and the light waveguide 
region are inte^37&ted on ^^-s^miconduotor substrate in a 
horizontal dirofation, 

the method comprising the steps of: 
form/ng a first semiconductor multilayer 
functioning/ as the semioonductor laser region on the 
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substrate; ^ 

removing part of the firp^t semiconductor 

multilayer by etching to have a subs/iantially vertical 

cross-section thereof ; 

forming a second semi-conductor multilayer 

functioning ae the light waveguide region in the etched 

region; 

removing a region including an interface between 
a light emitting end fac^yof/the semiconductor laser 
'"^ region and a light incideny surface of the light waveguide 

region by etching td^jiav^---^ substantially vertical 

y ^ 

cross-section thereof;/ and 




forming a semiconductor layer in the etched region 
between the semicoijrauctor laser region and the light 
waveguide region. 

13. A method /for fabricating the semiconductor laser 
device with a spot-size converter of claim 8 comprising 
at least a semiconductor laser region emitting light from 
an end face^ thereof and a semiconductor layer wherein 
the semiconducTto;^ laser region and the semiconductor 
layer are /in/egra;t^d on a semiconductor substrate in a 
horizontal d^^rection^^^ 

the method comprising the steps of: 
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forming a semiconductor multilayer functioning as 
the sefmiconductor laser region on the somiconductor 
subs'^rate; 

removing part of the semiconductor multilayer by 
etching to have a substantially vertical cross-section 
tper^^l^; and 

forming the semiconductor layer in the etched 

^region . 



14, A method for fabricatin 
with a spot-size convert 
a dielectric layer is f o 




emiconductor laser device 
g to claim 13, wherein 
side of the etched region 



before formation of the/^ semiconductor layer 



15, A metMd for fabricating the eemidonductor laser 
device wiyh a spot -size converter of claim 7 comprising 
at least a semiconductor laser region emitting light from 
an end ^cet thereof and a light waveguide region wherein 
the semiconductor laser region and the light waveguide 
region ar^/iij^tegrated on a semiconductor substrate in a 
horizontal 4^irection^ 




method comprising the steps of: 

a first semiconductor multilayer 
functioning as the semiconductor laser region on the 
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subsl 

removing part of the first semiconductor 



strate; 
/ ren 



multilayer by etching to have a substantially vertical 
cross-section thereof; 

forming a dielectric layer on a side of the etched 
re'gio^; and 

/forming a second semiconductor multilayer 
^funct-i^onlng as the light waveguide region in the etched 
region. 



